SUMMARY The relationship of selected social factors to diet, weight and plasma cholesterol was studied in one control and two treatment towns before and after a 3-year, bilingual, mass-media health education program. Spanish-speaking persons reported higher dietary cholesterol and saturated fat than Englishspeaking participants at baseline, and this remained true after adjusting for the confounding influence of socioeconomic status (SES). Obesity was also more prevalent in Spanish-language and low-SES groups, but plasma cholesterol was not related to these sociodemographic factors. Over the 3 years of the education program, all groups reported 20-40% decreases in dietary cholesterol and saturated fat. These decreases were as large in low-SES groups as in high-SES groups; Spanish-speaking participants reported significantly greater decreases in dietary saturated fat (p = 0.02). Weight change was not related to either SES or language group, but change in plasma cholesterol was marginally more favorable in Spanish-speaking subjects (p = 0.06).
THE STANFORD Three Community Study was a quasi-experimental field study to determine if a community-directed health education program could reduce the risk of cardiovascular disease (CVD). The hypothesis was that behavioral changes resulting in reduced levels of CVD risk factors would occur if the residents of a community were educated about CVD and subsequently trained in specific skills to reduce these factors. The design, educational strategy and overall results of this study have been reported. 1-7 The educational program was associated with improvement in self-reported dietary habits after 2 and 3 years3 6 of the effort. Relative weight and cholesterol changes were consistent with reported diet change but were less striking. 6 In this report, we concentrate on the influence of socioeconomic status (SES) and language group on dietary habits, relative weight and plasma cholesterol. Community education efforts have often failed to reach the lower SES groups as effectively as they reached the affluent. 8 We therefore designed an educational program aimed at overcoming this limitation. In this paper, we test the effectiveness of this effort to reach the entire community with dietary information by analyzing changes in self-reported diet, obesity and plasma cholesterol in different socioeconomic and language groups in the treatment towns.
Materials and Methods
The Stanford Three Community Study Three northern California communities -Watsonville, Gilroy and Tracy -were selected for study. These towns are semirural market towns with economies centered largely around agriculture and with 1970 populations of The dietary questionnaire was designed to characterize the general dietary behavior of participants. Consisting of 47 precoded questions, it provided estimates of cholesterol, saturated and unsaturated fat, refined sugar and alcohol intake, but not of total caloric intake. Trained interviewers used food models to assist in estimating portion sizes. A computer program later converted the questionnaire data into estimates of the daily consumption of cholesterol, saturated and polyunsaturated fat, and alcohol, using food composition data published by Fetcher et al."I We compared this dietary questionnaire to a 3-day food record and found that it gave very similar estimates of group average cholesterol and saturated fat intake but lower estimates of polyunsaturated fat. 6 We therefore report only the first two nutrients. While theoretically less reliable than a fixed-time dietary recall, this questionnaire is also theoretically more accurate at identifying general dietary habits.
Analysis
We divided the participants into five SES groups using Hollingshead's two-factor classification, 12 where group 1 has the highest income and most education and group 5 the least. Based on their response to questions during the second survey, we also divided the participants into three language groups. Those who preferred to be interviewed in Spanish were designated Spanish-speaking. English-speaking participants were those who used English almost exclusively in their daily lives. The bilingual group includ inindividuals of Mexican-American descent who were fluent in Spanish but who also possessed sufficient knowledge of English to converse freely. Based on these definitions, Watsonville and Gilroy were both 8% Spanish-speaking and Tracy was 3%. Bilingual participants constituted 9 .5% of our sample in Watsonville, 17 .9% in Gilroy, and 6.0% in Tracy.
We used logarithmic transformation of the variables in the analyses presented except for alcohol consumption. 13 These transformations substantially reduced skewness and kurtosis; distributions of the transformed variables for all groups were symmetric and similar. For descriptive purposes geometric means were obtained by transforming the mean logarithms back to the original scale. Packaged computer software was used for much of the analysis. One-way analysis of variance and covariance, t tests, and frequency distributions were obtained using the Statistical Package for the Social Sciences. For regression analyses, the Biomedical Computer Programs statistical package was used. All p values are two-tailed.
Results

Baseline Analysis
For analyzing the baseline dietary information we combined the results in all three communities. Table 1 shows the geometric mean intake of various nutrients, relative weight, and plasma cholesterol stratified by SES and language group. There is a strong association between language group and SES. Therefore, a relationship of either of these social factors to diet or obesity may be confounded by the other. Table 1 allows comparison of both social factors with each dietary factor and with obesity and cholesterol. Spanish speakers reported higher levels of dietary cholesterol and saturated fat than English-speakers, even after adjusting for SES, age and sex. Bilingual MexicanAmericans reported intermediate cholesterol intake, but their saturated fat intake was similar to that of Englishspeaking participants. With adjustment for language group, age and sex, dietary cholesterol is higher in the lower SES groups (p = 0.06) but is not different among language groups (p = 0.14). Table 1 shows the proportion of each language and SES group who report any amount of alcohol intake. These data indicate that fewer low-SES participants and Spanish speakers report alcohol use than high-SES people or English speakers, respectively. Since the distribution of alcohol intake is highly skewed (in each group, the largest category is always zero intake) we could not satisfactorily adjust for the confounding of these two factors (the n in several cells becomes too small). However, the trend toward less alcohol use in lower SES groups seen for English-speaking persons alone is also significant (p < 0.01). Alcohol use tended to decline in all three towns during the study and was not an object of the intervention. Because of these factors, the skewed distribution and potential confounding factors, we did not perform longitudinal analyses of alcohol use. Longitudinal Analysis Table 2 shows the changes in self-reported dietary intake, relative weight and plasma cholesterol during the educational effort in Watsonville and Gilroy. All comparisons are between the first survey in 1972 and the fourth survey in 1975, for men and women combined. The percent change in various nutrients, relative weight and plasma cholesterol is displayed by SES and language group as in table 1. None of the changes are significantly different between male and female participants. An analysis of covariance (adjusting for sex, age and language group) showed no significant differences across SES groups for any of the changes shown in table 2. However, the largest dietary declines often appear in the lowest SES levels. Examining the data across language groups, controlling for SES, also shows generally greater improvement among bilingual and Spanish-speaking persons, with the difference in The baseline data also show mutually independent associations of SES and language group to relative We reported the data on certain of the dietary effects of the Stanford Three Community Study.3'6IThese data suggest that the campaign was generally successful. However, health education efforts aimed at reducing CVD risk cannot ignore economic, cultural or language barriers. The data in this paper show that the Three Community Study education program crossed these barriers for advice concerning diet and obesity. Generally, there were rather small differences between SES and language groups for reported dietary change, with an unexpected tendency for greater improvement among lower SES and Spanish-language groups.
The occurrence of dietary behavior gains among all SES groups in this study is reassuring empirical evidence that preventive programs can be de'signed to appeal to all social groups in a community. Research in the social sciences generally indicates that low-SES persons are slower than high-SES persons to adopt innovative health practices.' Our program was carefully' designed to reach Spanish speakers and low-SES persons by learning and using information on their media use habits and preparing messages suited 'to those habits which were also culturally appropriate. This application of formative evaluation techniques may have resulted in messages that were more effective than is typical in health education campaigns. The credibility of a university source for health education may also have contributed to these results, along with the'strong local identity of the channels for the Spanish-language program. Finally, our results may reflect some effect of the initial risk factor survey on the receptivity to related innovations that subsequently appear.
The reported differences in dietary changes could be explained by differential response bias. Perhaps Spanish-speaking and Mexican-American persons are more likely than English-speaking people to supply responses that they believed were desired by the interviewers. 30 The validity of the reported dietary changes is supported, however, by the'congruent changes in plasma cholesterol (table 2) . The apparently paradoxical rise in plasma cholesterol may reflect several factors, including laboratory drift and the aging of the cohort. This is discussed more fullj in an earlier publication.6 Studies of this type would be strengthened by the addition of unobtrusive measures of dietary behavior such as food sales. 3' We found that of the known cardiovascular risk factors, high-fat diets and obesity are prominent in'lower SES, Spanish-speaking and bilingual persons. Our data suggest that a properly designed health education effort can reach such persons at least as well as it can reach the higher socioeconomic groups. The prevention of behavior-related disease through education need not be limited to the highly educated and economically fortunate members of society.
